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(54) OPTICAL MULTIPLEXER IN OPTICAL WAVELENGTH MULTIPLEX SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the optical multiplexer 
device in the optical wavelength multiplex system in which 
distribution compensation and loss compensation are efficiently 
made and the number of active devices such as optical 
amplifiers is reduced. 

SOLUTION: A plurality of optical filter means each consisting of 
a set of an optical circulator and an optical fiber grating are 
connected in series in a multiplexer device 4. Distribution 
equalization fibers 31-35 are connected to a predetermined 
position between the optical filter means and an optical 
amplifier 10 is connected to a post-stage of the distribution 
equalization fiber 32. When an optical wavelength multiplex 
signal is given to the multiplexer device 4, an optical signal at 
each wavelength is extracted by the optical filter. Furthermore, 
an optical signal with a short wavelength is subjected to 
distribution compensation accumulatingly by the distribution 
equalization fibers 31-35. Furthermore, one optical amplifier 10 
is enough and then the number of active devices used for the 
multiplexer device 4 is reduced. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



27.06.2000 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa01227DA409326759P1.htm 01/07/05 



(19) B*H«FffFJT*(JP) ■ (12 >^BH4$i^^$[ (A) (ll)<l«MrFffl8fcfcHI#-S- 

#BB*P 9-326759 



(43) 4;|B ¥/&9¥(1997) 12J316B 



(51) Int. CI. 6 






F I 








H 0 4 B 


10/02 




HO 4 B 


9/00 U 








3/04 






3/04 A 








10/22 




H 0 4 J 


1/00 








10/00 




HO 4 B 


9/00 A 






HO 4 J 


1/00 














SF 




FD 


(^71) 






(2D thm&^r 




«NH¥?-165193 


(7i)ttHHA 


000001214 




















(22) till 0 




¥^8^(1996)6^5 0 




*:MtEtf«EHtf^2T 1 3| 














;iw ®* 
















£2^§- HI? 
























(72) 
















*]K*«f1SKB«f S2T S 3| 


f 2# 
























(72)»W# 


















f2# 
























(74) ftlA 





















(54) mw<D%,m ytmg:£mi/x j rM'&ttz>ftft$imm 



(57) 

[HIS] »*WK5MMMMsJ:uqil*M««:^5::£ 

««<b7r-r^3 i~3 5fcJ:oTJR««fc*Mfctt«£ 
*x5o Sfc» WE*iU«» l 0 14 1 fl-C»*» 0E3-&£ 
«4|ctt[ffl-*-5iS»f^^©*«:««-*-5wi:*s-C# 

So 1 




WWW 



m 



i 

fc a k b*i $ ti tz.mm.rn ©ft ? * * * mk t , 

-^>^£jgi®3*5- ££#^<fct-3}fcigg#fiv' 
;* ^ a *> (t s itft$mw. a 

te:fc»*a*#ttSB. 

*I3g:fc <fc t>*Mfl£ft{»J©1g$Cfi©ft 7 /U* #a t SrJMS 
*8***ft*fc5MS-*-«#lft36B£, 



(2) - 3 2 6 7 5 9 

2 

[ 0 0 0 1 J 

fc3fcaft**^yA»ci3it6*»»*BI=B8-*-*. 

[0002] 

SriioT^$iXT#fc3feifiS#aft-§- (1 5 5 5. 1 
nm~1 5 6 0. 0 n m) {i, 1 0 0 k mOfiJ 

©«Mk7r-f"<8 2 lei 5 £*U 
20 88 3 {C«t 5Jt«**L-C» «*.tf#afcft*figflri8«© 

»KS8 5lrA^i-^ 0 roMS8 5li3dB*y7 
86a~86gi, *7^^^8 7a~8 7hi: < 
7^/1^8 7 a~8 7 h©ffl7JMc«&$ix;fc#3fcig#I 
SS^bf^^jXTV^o a^^^S 7 a~8 7 h 

ftm^fii?»&&S{t j ^-rv^©-r\ ro^ni 155 

5. lnm~1 5 5 7. 9 n m©$tft 
%Hk7T^'<8 8 a~8 8 e^fiffl^tt^o S^ft^r 
^^88a~88e|j;20~100 kmSIWft^^f 
30 U r*t!CJ:D*flr*o««iJS*i*5©-e, £*t&*MI 
-** 3 3fclg*iS§8 9 a ~8 9 -e iWf Ai^iXTV 

[0 0 0 3] S«S^M^bMitfi55 
5. 1 nmOff^Mnrt^iS^ «HB3e« 

86a, 8 6 b*5±V8 6 dfn«tD> -ttt-fttjfcm-i-e!? 

«fft77.^8 8a|:J;8«iRtf2 0dB 
40 J^S^tt («<fc7r-f^8 8 a ^ 1 0 0 kmOf^) , 
*lt*S§§8 9 a trj: 5 1 2 d Bit*g^nr, 
^^g-i§^n5o — SKSfflOO 1 5 6 0. 0 n m 
©*»tK*St5i:, »E*»«»8'3-Ci««*nfc. 
3t^S^S<f^, 3dB*/78 6 a, 8 6c*5<tt/ 
8 6g{^j:i9 N ^ft^ftytit^-tD^y-frA d B (S^ 
!*3dB+8ia*ldB) foil^ii, *7-f^ 

^ 8 7 hi^j: >9 3 d B^s^ix. **ffi»^«t vmmz 

[0 0 0 4] £1±.<D£0^ t£5fc<Z>5^iBE3£E«-*3^ 



3 

R^lSSfc*^. R»»#ft*77-f^88a-88 
e <^^fi^S3 0 0 k m{£fc&o"0*5 0 
10 0 0 5] 

<Dx*mmmm^ *t ^ 5 rim** & o fc 0 
[ooo6] ^(Dmm^m^-t^tc^^ *mmAi~£ 

fc„ r^R3£B(±. iH23dB^^78 6 a-86g 
*7^W87a~87hi, #7t7>{/^8 7a 

S(S8 5l:«:iT, *ftB^^f>fy^ (AWG:Ar 
rayed Waveguide Grating ) 9 1 &fflV^fc/Kt£W8M s fc 

[0 0 0 7] Lri»L*a*6. r^MStfj:, 3fc*S*I2g 

ft^tV^ffflHtfSfcofco *ft77^^8 8i:L 

k mgft:/i 5i^5Hlt)ko fc. 
[0 0 0 8] ~(D?£W<Dntf)^ B&iBLfcf£#36fitf>fi8 

*<Di«An^tt*teS*JS-e* 5 r i 

[0 0 0 9] 

ara^^*^*e>nfcffiB^#A$nfc*iae»<ts:a 



(3) WM5]Z9 -3 2 6 7 5 9 

4 

[0010] ^wicintf, *^-</u**aoisyii« 

JttEI«S{c*Ji*H8SS:ffALfc^"X?, {£ffl^3*i#*I^<D 

[0011] 

T-i'\ 2Jl#iJ£fc£ 1 0 0 kmCOS:^<D^it^T^ s\ 
20 3 4f±^tt*B-e*5. 0E3feJttB*3f*B 

2 i^^^ttTV^S «t 5f-v E r K— 7t4'*3 a, 
i$>7U— "fif^Jr— K3 b, WDM*y7 3c^(; 

r-fy^? 3 da»&*j*s*i-c;^5o 

[0 0 1 21 lWlE#«Kfi4l;i. H*£*fC^5J: 5 
U:. 1 5 6 0. 0 nm<^*ft-g-Sr4>»i-53t-9-— U 
^11 i*7r>f^Wf >f 1, 1 5 5 9. 

3 nm<Dftm^&ft&^% ftV—*~ 12^7 
rWU-f-<^2 2, 1 5 5 8. 6 nm<D7£ff-S§- 
£#&i-3^fc1^-3^^u-^ l 3 i^r-f^t^^ 

30 >fy^2 3, « 1 5 5 7. 9 nnKDytm^&fttii-T 

Z>^fc7T4s<3 1 9 14hyt7T4 

/^Wf^^2 4, Wk77^f^3 2, 3fe*f*M^l 
0, 1 5 5 7. 2 nmC95tff-§-S:5>&-f 53fci>— ^l*- 
— * 1 5i*7r^^i/-f>fy^2 5, «?{fc« 1 5 
5 6. 5 nm<Dftm^$:ft$i-tZ>^ik7T 3 3 kit 

3^1/- ^ 1 6 i3t7 7 ^/^^7^>/2 6. 
SM1 5 5 5. 8 nm<Dftm^*ftWL-fZ>mit7T'( 
^3 4 ^ 1 7 iJfc^T'f '^t^—T^ 

>i/2 7, *3itf*ft^r^^3 5i:3^»&«fifcSi^Tv^ 
40 5. 

[0 0 13] WIB3t^T-r^^^^^^ >^2 1 — 27 
ft, -ttl-P jx* 1560. Onm, 1559. 3nm, 
1 5 5 8. 6 nm x 1 5 5 7. 9 nm. 1 5 5 7. 2 n 
1 5 5 6. 5 nm, *J±tfl 5 5 5. Snm<Ditfe 

T^5o ^ixe>ttiiifi-r53fc«-?-Sr*?i3 d B^t 

[0014] *fc. mrf2^ft:^r>r/^3 1,32,3 

3, 3 4;3 5tt, tnfft, «itf2 0kmWSSS: 
50 #LT^>5o Uc^ot, K^k77^^3 1- 3 5(D 




5 

^£SI4 1 0 0 kmtfc5^ 1 5 5 7. 9 nmGD$cg<£> 

2 0 kmOg^Sft7r^^tIf$ 
tb, 1 5 5 7. 2 nm(£>$tg?>3fc{f-S§-{4 4 0 km<Df$ 
0*ft^r>f^-e.»«*l«*iXv 1 5 5 6. 5 nmOiSi 
ft©3t«f 14 6 0 km©ftSO«t77-f^»ft*« 
S*U 1 5 5 5. 8 nm(D&SC93tff -^-(48 0 k m^>S 
S^*{b^r-f ^"CiJ'SfcMfltSiX, 1 5 5 5. lnm<£> 
KS03tff^41 0 0km©fiS<D«{t77>f^ft 

. [00 15] 1 5 5 5. lnm-1 5 6 0. On 

m<D%m #«r^4Mfcttft »3WEi3f flljfe 7 r -f 1 

£Ufc#«a**«*ix*. K»ft7r>f^2H:i00k 
o T«« $ ft fc«*l4#if «» 3 K «fc o T Jf*B £ ftT , 

[0 0 16] $Mft£|l4-CHt, BWE*«S**«#tt* 

If— ^ ^ 1 1 SriioT^fe^r-Y^^^^^^^ >^ 

1(4 1 560. 0 nm<£>3fe{f#£S#tU ffetD^ 
■l|Cj;otKStSixfcl 5 6 0. 0 nm05tft*36SHt/ 

tti£ft5o 

[0 0 17] S*77^^^7-f>^2 1 £riii®b 
fc*«ft*Sfll*«:36-9— 1 2^riioT*:^ 
r ^y<;/u-^^ >^2 2irA^-T5 0 iiufa<£><fc 5t£, 

*77^^^7^>^2 2(41 5 5 9. 3 nmCD^fc 
If^^WL, ffi0^gO^;{f-^(4ji-r(DT% R3fc:7T 
-Y^^i^-v 1 ^>^2 2K«fcoTR*t£ftfcl 5 5 9. 
3 n m<DytiB%-tmXfiyt'9—*~ ^—9 1 2 i:A 9 , -t 

o — m as & 9 u s ft 5 o 

[0018] JSLTI3«t^ IX, ftf— ^a. * 1 3 N 
14. 15, 16, 17©#^^&, 1 5 5 8. 6 n 
m, 1 5 5 7. 9nm, 1 5 5 7. 2nm, 1 5 5 6. 
5nm, 1 5 5 5. 8 n mO^ff^® 9 W £ft£ 0 ft 
^ft^T^'^U— ^ V^2 7SriiigLfc)t{f^ 
ftfifil 5 5 5. 1 nmS»t"Cfc5^& % «ft7 7^f^ 

[0 0 19] J£A_to><fc roJIifc^ffiKJzfttf, * 
yr^'^i — f>f^2i, 22. 2 7t£<fc3?fc 
ffi^<7>«ga*09x.tf 3 dBi/hSvw, #tt36E4U: 

2S*»«K: ifttf. *»S*mfS#o*Sr»aiL J: 5 <t 
-rs»3>fc:H\ tt»»SS«4«citai-f-S«ft«>*«#i: 




(4) #1?9 - 3 2 6 7 5 9 

6 

^31-3 5 tflSL&ltfylcW A£ftT^££)T\ MfO 

[0 0 2 0] «MOi2(DM®i^, H3S: 

#fiHLTRM-*-5o Ht^^T, 1-3(4, Ellirl^— 
*fc«4l3*«lS:*i-o 40fi3dB^77 p 7, 4 1 (43HL 
^B^T?*5. S«ft^OS'^4 1li«ft77-f^4 

10 2 <tii*s^4 3 ta>&«j*Sft/rv^ 0 -fittfifll^tte 

(4, JteiJ— * 5 1-5 4 3t^r>f^^U— 

if^^5 5-58£, %!*JiHg5 9 bfrbffi&ZflT 

— 64£, 3677^^/U-f >f ,^/6 5-6 8 * 
if&ffi§£6 9 *a>&»*Sft-C^5 0 

[00 2 1 ] WtBJt7r-f ^^1^— 7^ >^5 5 — 58 
(4, -^ft^ft, 1 5 5 7. 9 nm, 1 5 5 8. 6 nm, 
1559. 3nm, 1560. 0 n mCO^ft^^fcff ^§-£r 

20 HuHE5t^r-<^^^— r^f ^^6 5 — 6 8(4, -tft-P . 
ft, 1 5 5 5. lnm, 1 5 5 5. 8 nm, 1 5 5 6. 
5nm, 1 5 5 7. 2 n mO&fi<£>3fcff #SrSit U - 
ft«^<0RftO36«*fiiiifi £-tt£ 0 
[0 0 2 2] *HJS^[c*5V^T, fl9f5*iS(S»3tc:«t 
oTJ|i«**tfc3t«t*#*fS^tt, 3 d B#:/^4 OtC 

j:o-ci/2©/-<!7-tc»«[$ixfc«, Wfee^smij^ 

■IB3fef— * 5 1 tjt^r-f^^^— ^^^^5 

5<hi:J;H 5 5 7. 9 nm©jftft03te«^&#»U 
30 ^ 5 2 4:3t7r>f ^^U— T^-r >^5B 

tl^«t0l 5 5 8. 6 nmOjSS<D3tm#S:»i!cU 3fe 
u—9 5 3 tat^r-f^^^— r>f ^^5 7 £ 
1^9 1 5 5 9. 3 nm©j6fi<^3fc:« -&*5M£U *U" 

— ^p-a # 5 4t*77^^^-T^f>^5 8 <h 
J:H 5 6 0. On mOMO«ff-S:MtSo R3t 

-*§*(4, #»*»5 9tC±0»lR£ft5. 
[0 0 2 3] —jy % mff53 d B^/74 0l:«tot»« 
Sftfcifc#0>#«*£*«»Hu ^fc^n ^41 tcA 
40 9, *{t7r-f^4 2|cJ:9»1!(:^tS*t. ^<£>&?tif 
««4 3«ci:9liBS*Lfctt. BJEffi«Efi«©»«»^ 
A#t-r^>o ^LT, ^-^-^r^ 9 6 1 -6 4 * 
^r-r^^^-X^ >^6 5-6 8^ffffi^J:9, 15 
5 5. lnm— 1 5 5 7. 2 n m<Z>«fi<7>36ff -g-^^ifi 

[0 0 2 4] £©K2©*»B»tC±ntf. »asftfiir 

#A-r«*i««»tt-«-eaF*. m^r^^%> 

— fi-e«F*-*-^i:dS-e#«o »ft77^^4 2t 

3tlt*i»4 3 * y ^4ii Ltii^biitt^ 

50 8©-C, =>'*9 H^KIISr«*-*-Swi^t*#*. S 



(5) 



9-326759 



8 



i*, £tt£m&&»fc2v^tt«tt£ffi£tt#f^ *ffcft 

[0 0 2 5] ft*S, ^IB^2«J^ife^litw*3^Ttt, M 
©11^77^7 1, 7 2, 7 3 SrJf A1"5 «t 5 i- 

[0 0 2 6] 

i~5©«9ifc:.fcixtf, 3t«ft#S«#lc-^*ixa*» 
[0 0 2 7] 3fcSft**«#0>««r*IMlILJ: 5 t 



10 



20 



lift 5, 4)-*»Bfc«effi-t-5*fl:7T'f^0^fiSr«< 
[0 0 2 8] tt*«6« 7©*W^J:ixti % <«t 

©»*fcjp*.-c, Mc**fS*s J: 0<E 

[HfficoSmftiftW] 

[B l ] *»W©-**»»©»jftS6llo«*8H--C*) 

[12 2 ] *JB«»«ffiKAflc««r*-r«j*0"?*>*. 
[B3] *»W©JB2oHEi(6»lfi©»jft«|lo«|j*H 

[04] tt«2(Dmfe^«(0^«SKiD^M«r#-r 

[0 5] *UUBf=±9«3fe$nfc^tt3fiB(0«*B|-e 

[13 6] Wfc*+«»*B-?*>3. 

3S, 4-#»SW, 1 0 1 1-1 7, 5 1 

— 54, 6 2 1 — 2 7, 

5 5—5 8, 6 5 — 6 8, 7 1 — 7 3 —=jf7 r 4 ^ 
3 1 — 3 5-^7 7^^, 40 — 3dB 
*7'7 > 4 1-«lt7'P'^, 4 2-§ft77^^ 4 
3 -%i|MB£» 



[Hi] 



+17dB 100101 :-20dB 




1S55. 8 



(6) 



9-326759 



[12] 



[0 4] 



or 



LD 



-3 b 



8 2 




1 5 5 8. 6, 
1 55 7. 9. 



1 557. 2- 

1 5 56. 5., 

1 5 55. a* 

1 5 5 5. 1-* 



[H3] 



5 4 S3 5 2 si 




64 63 62 61 

68 ) 67 J 661 65 




100V»:20dB 

| "i'z 



o 



3 

4 



+1 7dB 100tan--20dB 



M 0 



-3dB I -3dB I -3dB 



-3d8 



^4 3 



im 5 ] 




+ 12dB 



20km: -4dB 
40 :-8 
60 :-12 
60 :-16 
100 :-20 



-9dB 



